SECTION 7
MINIMUM REQUIREMENT #6

RUNOFF TREATMENT
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PROJECT RUNOFF TREATMENT DESIGN OVERVIEW

South Basin:
The south basin will utilize 1’ of dead storage for sediment control, and a biofiltration swale designed to

treat flows after detention. See calculations below from wwhm3 for water quality flow rates and for the
design of the bidfiltration swale as both a treatment component, and analyzed for stability in larger flows.

North Basin:

The North storm drainage basin will utilize the proposed roadside ditch in the easement connection road
as a biofiltration swale to treat the undetained flows from the north basin. These flows will also be
presented from wwhm3 for water quality flow rates and for the design of the biofiltration swale as both a
treatment component, and analyzed for stability in larger flows
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APPENDIX 7-A

WATER QUALITY
DESIGN CALCULATIONS
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South Basin Biofiltration Swale Design:

From WWHMS3 analysis. The Treatment flow rate is the full two year g when swale is downstream of
detention, thus shown on the mitigated 2 year, the water quality section is shown below for redundancy.

Water Quality BMP Flow and Volume for POC 1.
On-line facility volume: 1.0322 acre-feet
On-line facility target flow: 0.01 ecfs.
Adjusted for 15 min: 0.5502 cfs,

Off-line facility target flow: 0.3492 cfs.
Adjusted for 15 min: 0.3683 cfs.

ANALYSIS RESULTS

Flow Frequency Return Periods for Predeveloped. POC #1

Return Period Flow(cfs)

2 year 1.14887

5 year 1.723939

10 year 2.179317

25 year 2.847225

50 year 3.416976

100 year 4.052958

Flow Frequency Return Periods for Mitigated. POC #1

Return Period Flow(cfs)

2 year 0.661346 <------ Treatment Flow Rate (after detention,full 2 yr.)
5 year 0.960067

10 year 1.200398

25 year 1.557991]

50 year 1.867299

100 year 2.216741 €-—-————————— Stability Flow Rate
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Eaglemont {South Basin)
Blcfiltration Swale Design Calculations
(Per Appendix All-6.1, 2005 DOE Manual)

Design Steps:

Stlep D-1:

Step D-2:

Step D-3:

Step DA:

Slep D-6:

Slep D-6:

Step D-7
Through
Step D-16

Establish the design flow depth
mow ed, and should retain a length of
Design Flow Daplh (y) = 4 in <. & ormore. Step O-1 cals for the
design fow depth to be 2" below the
winter vegatation height. Assume 47)
Select Lhe approprizle Manning's coeflicient

Manning's Cosfficknt (n) =___ D07 <-e- (from Table 128, Chapter -2)

Select Channel Geomelry
Swale Shape = Trapezaidal
SdeSbpes= 3 o

Channgl Skope = 2 %

Caleulate the bottom width requiredto treat the 6-mo/24-hr storm event

(Hote: The swal is not Lo be lrequently

Slabllity Check Sleps:

Step SC-1;

Note:

Step SC4:

Slep SC-5:

G-mof24-hr Design Fiowrale 066 cfs < {2.yr release rata fromtha delention Shape y A P R
facity used in keu of 6-ro. Event) Reclangular|  0.3333 1.6667 5.6667 0.2841
BaollomWidth=__ 500 1t 03333 2.0000 7.1062 02814
Triangular 03333 03333 21082 0.1581
Calculated Flowrate= 255 ¢l <. {{his is tha treatment capaciy of the
swale, and must ba larger than Lhe
G-mor2é-hr design flow rate)
Gompule the cross sectional llow area al the calculated flowrate
A= 200 e
Compute the flow velocity at the Design Flowrale
V= 033 fus - (this velocity musi be kess than 15 /s
toalow pariicle sedimentation)
The 1992 DOE Manual pravides methed for the botiom v idih in Stap O-4,
to assitin hand-cakulalion. Steps O-7 through D-16 are intended to refine that cakuiation. A more
accurale, Rerative method w as used in the calculslions above, and therelore, Steps O-7 through D-15
are not necessary.
Calculate the 100-yr/24-hr design siorm Mowrate
100-yrr24-hr Decign Flow rate = 222 acls <--- (see appendic 3-A)
Steps $C-2. 8C-3, and SC-6 hvough SC-9 contain 2n approxinate method for hand-
calculating the conveyance velociy during the 100-yr/24-hr event. This analysis wil
provide a more accurale, computer calculation, and will skip the above-Ested steps:
Establish the maximum permissible velocity for erosion prevenlion frem the
following table.
Slape Max. Seiting
Cover % Velocity (Itis)
Kentucky Blusgrass o8 5
Tall Fescue
Kentucky Bluegrass
Tal Fesoue 5-10 4
[Western Whealgrass|
Grass-legume Mxture] 0% 4
510 3
05 25
RedFescueRedion | 5.1 | bt Recommended
Selecled Maxinum Velocily = 4 s
Select a Manning's 'n’ for conveyance flows
Manning's Coellicient (n) =
Step 5G-10: Compute the actual flow velocity for the 100-ys/24-hr sterm event
Conveyance Flow Deplh (y)= 023 ft =-- (solved Reratively) <. Use the solver to delermine the flow depth
Targat Celiis M105
Channel Shape = Trapezoidal < {f1om previous pags) Sef largal to Value of 0
By Changing Cell Fa6
Botiom Width (b) = 500 n <-- {from pravious pags)
Shape A P R Q
Side Slopes (z) = 3 B <-- {from previous page) 1.1500 5.4600 02106 2.1446
Trapezoidal 1.2558 6.4546 0.1946 22212
Channel Sbpa (S)= 200 % <. {Irom previous page) TrRngusr 0.1587 1.4545 0.1091 0.1909
Cross-seclional flow area (A} = 1.26 1 <.« (cakubled lrom channel geometry) Cope= Qo= 000 <.~ Used in Solving for the
Conveyance Flow Depth
Calculaled lowrale (Op, )= 222 cls < (this B the llovi 1ale cakulated fiom

Ihe conveyance flw depth above,
and Is provided for comparison wilh
he 100-yt/24-hr Design Flow rate

100-yr/24-hr Dosign Flowrale = 222 cofs <-- (fromabove)
100-yri24-hr Design Vebcy = 177 Ips < (must be kess than the maximum
specilied In slep SC-4)

Final Blosw ale Sizing:
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Based on the previous calculations, the biosw ale will require the follow ing dimensions:

Channel Shape = Trapezoidal <-- (frompage 1)

Channel Slope = 2 % <-- (frompage 1)

Channel Side Slopes = 3 4| <-- (frompage 1)

100-yr/24-hr conveyance flow depth = 0.23 ft. <-- (frompage 2)

Required Freeboard = 1.00 ft.

Design Sw ale Depth = 2.00 fl. <-- (conveyance depth + freeboard
rounded up to nearest 1/2 fi.)

The 1992 DOE Manual calls for a minimum sw ale length of 200 ft, how ever, the manual allow s the reduction
of this length if the sw ale is widened lo provide the same cross-sectional volume. The following calculation
will determine the design widlh & length of the biosw ale.

Required cross-sectional area (reatment) = 2.00 e <-- {from page 1)
Required freatment volume = 400.00  f® <-- (treatment area * 200')

Desired Swale Length = 165 ft

Required cross-sectional treatment area = 242 2 <-- (trealment volume / desired length)
Adjusied Bottom Width = 5 ft <-- (calculated from channel geomelry
maintaining the previous treatment
depth)
Design Boltom Width = 5 ft <-- (adjusted bottom w idth, rounded up

1o nearest 1/2 ft)

Calculated cross-seclional freatment area=  2.00 12

Shape b
Rectangular 72727
Trapezoidal 6.2727
Triangular 0.0000

Shape A P R Q
Rectangular 1.6667 5.6667 0.2941 3.8830
Trapezoidal 2.0000 7.1082 0.2814 16.0766
Triangular 0.3333 2.1082 0.1581 3.2474
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North Basin Biofiltration Swale Design:

The North storm drainage basin will utilize the proposed roadside ditch in the easement connection road
as a biofiltration swale to treat the undetained flows from the north basin. These flows will also be
presented from wwhm3 for water quality flow rates and for the design of the biofiltration swale as both a
treatment component, and analyzed for stability in larger flows.

From the water quality flow page of the WWHM3 printout:

Water Quality BMP Flow and Volume for POC 1.

On-line facility volume: 0.1435 acre-feet

on-line facility target flow: 0.0l cfs, &-————-r-m—————-————- Treatment flow rate
Adjusted for 15 min: 0.0762 cfs.

Off-line facility target flow: 0.0473 cfs.

Adjusted for 15 min: 0.0496 cfs.

For Stability Calculations for bioswale
MITIGATED LAND USE

ANATYSIS RESULTS

Flow Frequency Return Periods for Predeveloped. POC #1

Return Period Flow(cfs)

2 year 0217557

5 year 0.325868

10 year 0.411517

25 year 0.537

50 year 0.643936

100 year 0.763209

Flow Frequency Return Periods for Mitigated. POC #1
Return Period Flow(cfs)

2 year 0.295045

5 year 0.41956

10 year 0.510242

25 year 0.634313

50 year 0.733733

100 year 0.83924 et Stability Flow Rate

Biofiltration Swale Calculations: (Roadside Ditch w/Checkdamns)
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Eaglemont (North Basin)
Biofilration Swale Design Calculations
{Pet Appendix Alll-6.1, 2005 DOE Manual)

Deslgn Steps:
StepD-1:  Establish the design flow depth (Note: The swale is not ta be frequenty
mow ed, and should retai a length of
Design Flaw Depth (y) = 4 n <-.. 6" ormore. Step D-1 caks for the

design flow dapth fo be 2" below the
veinter vegetation haigh!. Assume 47)
StepD-2:  Select the appropriate Manning's coefficient

Manning's Coellicient (n) = 007 «-— (from Tabla B-2.8, Chapter B-2)

StepD3:  Select Channel Geometry
Swak Shape = Trapszoidal
SideSlpes=___ 3 :f

Channel Siope = 5 %

Step D4:  Calculate the bottom width required to treat the 6-mo/24-hr storm event

6-mo/zd-h Design Fowrate= 007 cfs < (2yr release rate fromthe detention [ Shape P R
B faclity used in beu of 6-mo. Event) Rectanguiar 2.6667 0.2500
BotomWidih=__ 200 1t Trapezokdal
Triangular
Cakulated Fowrale=__ 186 cls <--- {this ks the treatment capaciy of the

sw ale, and mus! be larger thanthe
6-mof24-hr design flow rate)

Step D-§:  Gomputa the cross sectional flow area at the calculated Howrate

A 1.00 "

Step D-6:  Compule the low velocity al the Design Flowrale

v 007 fus <-- (this velocRy must be kss than 1.5 fi/s

1o atew parbicls sedmentation)

Step D7 The 1892 DOEManusl provides an ion mathod for the in Step D4,

Through  loassistin hand-calculation. Steps O-7 thiough D-15 are inlendad to refine that calculation. A more

Slep D-16  accurale, terative method was usedin tha calculations above, and thetelore, Steps D-7 thvaugh D-15
are not nacessary

Stabllity Check Steps:
Step SG-1;  Calculats the 100-yr/24-hr design slorm fowrale
100-y1/24-hr Design Flowrale = 084 ofs <-»- (588 appendix 3-A)

Nate: Steps SC-2, SC-3, and SC-6 through 5C-8 contain an approximate method for hand-
cakulating the conveyance velocity during the 100-yri24-hr event. This analysis wil

provide a more accurale, compulsr and wil skip the ab d slep:

Step SC-4: Establish the maximum permissible velocity for arosion pravention from the
following table.

Shpe Max. Setting
Cover % Velocity {IVs)
Kenlucky Buegiass | o 5
TalFescue

Kentucky Blusgrass
Tal Fescue 510 4
Western Whealgrass.

05 4

Grass-legume Mxlure
o 5.10 3
0-5 25

Red Fescue Redtop

5-10 Mot Recommendad

Selecled Maximum Velocity = 4 s

Slep SC-5: Selecl a Manning's 'n’ for conveyance llows

Manning's Caefficient (n) =___0.04

Step SC-10: Compule the aclual flow velocily for the 100-yr/24-hr storm avent

Conveyance Flow Depth(y)=__ 018 1t <-- (salved teratively) <--Use the solver Lo delermine (he flow deplh
Target Cellis M105
Channel Shape = < | p page) Sel targel to Value of @
By Clianging Cell F95
BollomWelth () =__ 200 It <. (from previous page)
Shape A R Q
Side Shpes (2) = 3 B < (lrom previous page} Reclanguiar | 0.3500 0.1469 08181
Trapezolal | 04113 0.1324 0.8697
Channel Skpe (S)=_ 500 % =-- (from previous page) Trianaular 0.0818 0.0830 0.1456
Cross-sectional flow area (A)=__ 041 ftF <. {cakulaled flomchannel geomelry)  Qeye- Qo= 008 <--Usedin Solving Tor the
Conveyance Flow Deplh
Calculated flov rate (O} = 089 ¢fs <-- (this is the flowrate calculsted fram

the conveyance flow deplh above,
and is provided for compatson with
the 100-yr/24-hr Design Flawrale

100-y1724-hr Design Flow rale = 084 cfs = {fromabove)
100-yi724-hv Design Velocity = 204 fps <. {must be less than the maximum
specilied in step SC-4)
Eaglemont

Technical Information Report



Final Biosw ale Sizing:

Based on the previous calculations, the biosw ale will require the follow ing dimensions:

Channel Shape = Trapezoidal <-- (from page 1)
Channel Slope = 5 % <-- (frompage 1)
Channel Side Slopes = 3 by <-- (from page 1)
100-yri24-hr conveyance flow depth = 0.18 ft. <-- (from page 2)
Required Freeboard = 1.00 ft.
Design Sw ale Depth = 200 ft <-- (conveyance depth + freeboard

rounded up to nearest 1/2 ft.)

The 1992 DOE Manual calls for a minimum sw ale length of 200 ft, how ever, the manual allow s the reduction
of this length if the sw ale is widened to provide the same cross-sectional volume. The follow ing calculation
will determine the design width & length of the biosw ale.

Required cross-seclional area (freatment) = 1.00 f? <-- (frompage 1)
Required treatment volume = 200.00 <-- (treatment area * 200')
. Desired Swale Length = 165 ft
Required cross-sectional treatment area = 1.21 fi2 <-- (treatment volume / desired lenglh)
Adjusted Bottom Width = 5 ft <-- (calculated from channel geometry Shape b
maintaining the previous treatment Rectangular 3.6364
depth) Trapezoidal 2.8364
Triangular 0.0000
Design Bettom Width = 5 ft <-- (adjusted bottomw idth, rounded up
to nearest 1/2 ff)
Calculaled cross-sectional treatment area = 2.00 2 Shape A P R Q
Rectangular 1.6667 5.8667 0.2941 6,1396
Trapezoidal 2.0000 7.1082 0.2814 26.4225
Triangular 0.3333 2.1082 0.1581 5.1345

Performance Standards For Water Quality Treatment:

Treatment Facility Sizing:

Water Quality Design Storm Volume: The volume of runoff predicted from a 24-hour storm with a 6-month
return frequency (a.k.a., 8- month, 24-hour storm). Wetpool facilities are sized based upon the volume of
runoff predicted through use of the Natural Resource Conservation Service curve number equations in

Chapter 2 of Volume lll, for the 6-month, 24-hour storm. Alternatively, the 91St percentile, 24-hour runoff
volume indicated by an approved continuous runoff model may be used.
Water Quality Design Flow Rate:

= Preceding Detention Facilities or when Detention Facilities are not required: The flow rate at or
below which 91% of the runoff volume, as estimated by an approved continuous runoff model,

will be treated. Design criteria for treatment facilities are assigned to achieve the applicable
performance goal at the water quality design flow rate (e.g., 80% TSS removal).

= Downstream of Detention Facilities: The full 2-year release rate from the detention facility.

Alternative methods can be used if they identify volumes and flow rates that are at least equivalent.
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